If an infectious illness causes congenital malformations then those malformations would be expected to occur in clusters as does the infection itself. There is some evidence that chromosomal abnormalities may be non-randon-that is, that cases occur in clusters (Robinson and Puck, 1965; Hecht, Bryant, Gruber, and Townes, 1964; Day, 1966) . Many workers have speculated on the cause of this "nonrandomness", with virus infections being strongly considered, as viruses are well known to affect chromosomes, e.g. by causing breakages (Nichols, 1966) . Pleydell (1957) reported that many of the births with Down's syndrome (mongolism) in Northamptonshire seemed to be aggregated in a way that suggested an infectious aetiological agent. Further evidence occurred in 1963 with a brief report of three clusters of such births occurring in South Dakota (Heinrichs, Allen, and Nelson). Since 1962 several reports have been made by Collmann and Stoller from the state of Victoria, Australia, where they have found a 5-year peak cycle of incidence of Down's syndrome births with rural peaks lagging behind urban by a year. They found that this pattern of occurrence corresponds closely to that of infectious hepatitis 9 months previously, and that many of their cases occurred in clusters (Collmann and Stoller, 1962a, b; Stoller and Collmann, 1965) . Stark and Fraumeni (1962) and Ceccarelli and Torbidoni (1967) , testing this hypothesis, compared the incidence of viral hepatitis with that ofDown's syndrome among children born 9 months later and found no evidence for a correlation. None of these studies made use of a statistical technique for detecting space-time clustering.
81 Leck (1966) reported a study of the epidemicity of Down's syndrome from Birmingham using Knox's method (1963) for detecting clustering. He concluded that the incidence may be affected by an epidemic agent, but that this is of less aetiological importance than has sometimes been suggested.
The purpose of this study was to examine data on births with Down's syndrome in British Columbia for periodicity in incidence, and for any correlation with the incidence of infectious hepatitis. A statistical technique for detection of space-time clustering in such births was employed.
METHODS
The source of the cases was the Registry for Handicapped Children and Adults in British Columbia (Miller, 1964; Mott, 1963) . Cases in the Registry with Down's syndrome born between 1952 and 1960 were studied. Active registration began in 1952, and 1960 was taken as the last year ofthe study to allow time for registration of the small proportion of cases who are not registered until they reach kindergarten age (Renwick, 1966) . Yearly and quarterly incidence rates of births with the syndrome were obtained and examined with regard to periodicity and for any relation to infectious hepatitis and several other notifiable infectious diseases 9 months previously.
The method of Ederer, Myers, and Mantel (1964) was used to detect space-time clustering in occurrence of cases. This method was chosen as it has been shown that, using a calendar year as a unit of time and a Connecticut town as a unit of space, it readily detects hepatitis clustering (Ederer, Myers, Eisenberg, and Campbell, 1965 During this period there were 326,306 live births in the Province, giving an incidence rate of 1-27 per 1,000 live births. There was no significant deviation from the mean for the years, and no 5-year cycle was detected. The incidence of cases in each quarter was determined, and only one-the first quarter of 1955-deviated significantly from the mean (0'05> P >0'02). The overall seasonal incidence showed no significant deviation (Table II) The incidence of infectious hepatitis in each year was compared with the incidence of cases in the year beginning in October of the same year and ending in September of the next (Table III) , but no definite correlations were observed (Fig. 2) . In particular, if broken down into quarters, markedpeaks ofinfectious hepatitis in the first quarters of 1954, 1955, 1959, and 1960 were not followed by a rise in incidence of births with the syndrome 9 months later.
INFECTIONS
No correlation was found between the yearly incidence of Down's syndrome and that of several notifiable diseases (streptococcal infection, chicken pox, influenza, measles, mumps, poliomyelitis, and rubella). A severe influenza epidemic in 1957 was not followed by any increase in incidence of births with the syndrome 9 months later, nor were marked peaks in incidence of poliomyelitis in 1952 and 1963, and of rubella in 1956. Unfortunately, the last five URBAN AND RURAL The urban and rural rates of incidence of cases were compared. For this purpose Victoria, Vancouver, and their adjacent areas were considered urban, and the rest of the Province rural (Fig. 1) . As contrasted with the results of Collmann and Stoller (1962a, b) , there was no lag of one year in rural as compared to urbanpeaks, and no relationwas found between changes in yearly incidence in urban and rural areas (Table V) older. This difference is not statistically significant (P was between 0 I and 0 * 2).
CLUSTERS
No more time-space clustering of births with Down's syndrome was found than could be expected 83 P. A. BAIRD AND J. R. MILLER to occur by chance in the towns examined. (0 3> P> 02 for one-year clusters; 0 2> P>0 1 for two-year clusters). The same method was used in looking for clustering of cases in census division areas. Here again no more clustering was found than that to be expected by chance (0 5> P>0 3 for one-year clusters; 0 * 7 > P >0 * 5 for two-year clusters). As this method had not been used with such large space units before, actual cases of hepatitis from similar space units were analysed for clustering, to make sure that the method was valid. Highly significant clustering was found. (P<0 001 for one-year and two-year clusters).
DISCUSSION
As the registration of Down's syndrome in British Columbia is not compulsory, the incidence would be expected to be less than that of Penrose (1954) or Leck (1966) , whose ascertainment was more complete, and this was found to be the case. The main sources of registration are practising physicians, public health personnel, visiting clinics, schools, personnel of institutions admitting children for special care and education, and birth certificates. There is no reason to think that the proportion registered differs from year to year, and therefore the numbers should reflect changes in incidence when these occur.
The tendency towards a significantly smaller number of births with the syndrome in rural areas may not be a reflection of an actual difference, but may possibly be due to better case-finding in urban areas. A rural-urban difference in case-finding would not invalidate the comparisons of the data which have been made, as these are between similar areas or between different times in the same area. Stoller and Collman (1966) have pointed out that the age structures of mothers in the populations described by Leck (1966) and Stark and Fraumeni (1966) were not known, and that if the proportion of mothers aged 35 years and over in these studies was smaller than in the population studied by Stoller and Collmann this could be one reason for the different results. The percentage of mothers aged 35 and over in the report of Collmann and Stoller (1962a) No significant variation in yearly or seasonal incidence of births with the syndrome was found.
The incidence ofsuch births could not be correlated with the incidence of infectious hepatitis 9 months previously. This lack of correlation applied also to the yearly incidence of seven other infectious diseases, although the period examined in the latter group was shorter.
There was a tendency to a higher incidence of births with the syndrome in urban as opposed to rural areas.
Using the method of Ederer, Myers, and Mantel (1964) , no clustering of cases of Down's syndrome was found, although a highly significant clustering of hepatitis was detected.
It is concluded that if infectious hepatitis has any effect on the incidence of Down's syndrome it does not appear to be marked in the Province of British Columbia.
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